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DETAILED ACTION 

EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as 
provided by 37 CFR 1.312. To ensure consideration of such an amendment, it 
MUST be submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone 
interview with Mehran Arjomand on 04/27/2005. 

The application has been amended as follows: 
Claim 1 . A pattern width measuring apparatus for measuring pattern width of a 
pattern formed on a wafer using an electron beam, comprising: 

an electron beam generating section for generating the electron beam; 

a deflector for scanning the pattern with the electron beam by deflecting the 
electron beam; 

an electrostatic lens for focusing the electron beam deflected by the deflector 
onto the wafer or the pattern; 



r 

» 
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a first secondary electron detector and a second secondary electron detector 
provided above said electrostatic lens for detecting secondary electrons generated 

■ 

when the electron beam is irradiated on the wafer or the pattern[;] through said 
electrostatic lens; 

a first edge detector for detecting position of a first edge of the pattern based 
on the quantity of the secondary electrons detected by said first secondary electron 
detector out of said first secondary electron detector and said second secondary 
electron detector; 

a second edge detector for detecting position of a second edge of the pattern 
based on the quantity of the secondary electrons detected by said second secondary 
electron detector out of said first secondary electron detector and said second 
secondary electron detector; and 

* 

a pattern width computing section for computing pattern width of the pattern 
based on the position of the first edge and the position of the second edge detected 
by said first edge detector and said second edge detector. 

* 

Claim 9. (Canceled) 

Claim 1 1 . The pattern width measuring apparatus as claimed in claim [9] 1, 
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wherein said first secondary electron detector and said second secondary electron 
detector are oppositely disposed across an optical axis of the electron beam. 

Claim 12. A pattern width measuring method for measuring pattern width of a 
pattern formed on a wafer using an electron beam, comprising steps of: 
generating the electron beam; 

scanning the pattern with the electron beam by deflecting the electron beam; 

focusing the electron beam with and electrostatic lens; 

detecting secondary electrons by the first secondary electron detector and the 
second secondary electron detector provided above said electrostatic lens , the 
secondary electrons being generated when the electron beam is irradiated on the 
wafer or the pattern [;] through said electrostatic lens; 

detecting position of a first edge of the pattern based on the quantity of the 
secondary electrons detected by the first secondary electron detector out of the first 
secondary electron detector and the second secondary electron detector; 

detecting position of a second edge of the pattern based on the quantity of 
the secondary electrons detected by the second secondary electron detector out of 
the first secondary electron detector and the second secondary electron detector; 
and 
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computing pattern width of the pattern based on the position of the first edge 
and the position of the second edge detected by said first edge detecting step and 
said second edge detecting step. 

Claim 13. An electron beam exposure apparatus for measuring pattern width of a 
pattern formed on a wafer using an electron beam, comprising: 

an electron beam generating section for generating the electron beam; 

a deflector for scanning the pattern with the electron beam by deflecting the 
electron beam; 

an electrostatic lens for focusing the electron beam deflected by the deflector 
onto the wafer or the pattern; 

a first secondary electron detector and a second secondary electron detector 
provided above said electrostatic lens for detecting secondary electrons generated 
when the electron beam is irradiated on the wafer or the pattern[;] through said 
electrostatic lens; 

a first edge detector for detecting position of a first edge of the pattern based 
on the quantity of the secondary electrons detected by said first secondary electron 
detector out of said first secondary electron detector and said second secondary 
electron detector; 
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a second edge detector for detecting position of a second edge of the pattern 
based on the quantity of the secondary electrons detected by said second secondary 
electron detector out of said first secondary electron detector and said second 
secondary electron detector, the [first] second edge detector determining a position 
of a [first] second local minimum of the quantity of the detected secondary 
electrons; and 

a pattern width computing section for computing pattern width of the pattern 
based on the position of the first edge and the position of the second edge detected 
by said first edge detector and said second edge detector. 

Allowable Subject Matter 

2. Claims 1-8 and 11-13 are allowed. 

3. The following is an examiner's statement of reasons for allowance: the prior 
art searched and cited failed to teach or fairly suggest applicant's disclosure of 
having a pattern width measuring apparatus for measuring pattern width of a 
pattern formed on a wafer using an electron beam, comprising an electrostatic lens 
for focusing the electron beam deflected by the deflector onto the wafer or the 
pattern and a first secondary electron detector and a second secondary electron 
detector provided above said electrostatic lens for detecting secondary electrons 
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generated when the electron beam is irradiated on the wafer or the pattern through 
said electrostatic lens in combination with the remaining elements of claims 1,12 
and 13. Claims 2-8, and 11 are allowable because of their dependencies. The prior 
art teaches similar apparatuses, but none having the disclosed electrostatic lens, 
first edge detector for detecting a position of a first edge of the pattern based on the 
quantity of the secondary electrons detected by said first secondary electron 
detector, and second edge detector for detecting a position of a second edge of the 
pattern based on the quantity of the secondary electrons detected by said second 
secondary electron detector located relative to the said lens. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should 
preferably accompany the issue fee. Such submissions should be clearly labeled 
"Comments on Statement of Reasons for Allowance." 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicants disclosure. US patent 5,497,034 (Yamaguchi et al) contains art similar 
to that being claimed by applicant, more specifically, the use of electrostatic lens 
and other related components. 



Application/Control Number: 10/664,440 



Page 8 



Art Unit: 2881 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Johnnie L. Smith II whose telephone number is 

4 

571-272-2481. The examiner can normally be reached on Monday-Thursday 7-4 
P.M. and Alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, John R. Lee can be reached on 571-272-2477. The fax 
phone number for the organization where this application or proceeding is assigned 
is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 

■ 

direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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